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made from cocoanut, by virtue of which it will, at the tempera-
ture of liquid air, absorb many times its own volume of air
and other gases. If a quantity of this charcoal be placed in a
glass side tube connected with the vessel to be exhausted and
this tube be immersed in liquid air the air in the vessel will
be rapidly absorbed and in a few minutes a pressure low
enough for the production of cathode rays may be obtained
even without any previous exhaustion. The quantity of char-
coal necessary will of course depend upon the volume of gas
to be absorbed. This is an excellent method of securing a
very high vacuum by first pumping most of the air out and
then causing the charcoal to absorb the remainder. In order
to maintain the high vacuum the charcoal must of course be
kept in the liquid air, as when its temperature is allowed to
rise it allows the absorbed air to escape again into the vessel.
A troublesome difficulty arises in the removal of the air
from such vessels as cathode ray and Rontgen ray tubes from
the fact that after the low pressure has been obtained the pres-
sure slowly rises slightly again, clue to the air occluded by the
walls and other parts of the vessel gradually escaping into the
vessel under the diminished pressure. This is noticeable if the
vessel be allowed to stand a while after being exhausted, or
if the walls of the vessel be slightly heated, or again in the
case of an electric discharge tube of any kind if the discharge
be caused to pass. The heating of the vessel or the passage of
the discharge causes the occluded air to escape from the walls
or electrodes of the vessel. In making a permanent Rontgen
ray tube or anything of that nature the vessel should be first
exhausted as low as possible and the discharge caused to pass
for some time, and as the air accumulates from the electrodes
it may be pumped out until a permanently high vacuum is
obtained. Sometimes the electric discharge has to be main-
tained for several hours before a steady condition is reached.
The troublesome rise of pressure in a newly exhausted vessel
after standing for several hours may in many cases not be due
to any leakage in the vessel but to this slow escape of the
occluded gases,
